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ABSTRACT
Exposure to noises contributes to a health risk. There is sufficient scientific evidence that noise exposure could induce
hearing impairment, hypertension and ischemic heart disease, annoyance, sleep disturbances, and decreased school
performance. Other evidence as changes in the immune system and birth defects is limited. The aims of this study is to
find out the difference of Natural Killer (NK)cell activities of the people live in the aircraft noise area of Adi Sumarmo
Airport, Boyolali, Surakarta, Indonesia. The research design was an analytical with a cross sectional approach, taking
location at the Dibal and Gagak Sipat Villages, Ngemplak Sub district, Boyolali District. The study was conducted from
June 2008 to June 2009. The number of subjects involved was 39. They were divided into 3 groups. Group 1 was
exposed to 52.17 dB of noise level (13 respondents). Group 2 was exposed to 71.79 dB of noise level (13
respondents), and Group 3 was exposed to 92.29 dB of noise level (13 respondents). The cytotoxicities of NKcells was
measured by flowcytometric and using a non-radioactive method. The samples were taken using a simple random
sampling. The data were analyzed by Anova followed by Post Hoc Test using LSD test completed with Homogenous
Subsets. The results showed that the activity of NK cells of Group 1, 2 and 3 were 12.50..:!:..3.25%, 17.20 :!:3.06%,
and 22.33:!: 6.30 %, respectively. The Anova test showed that there was a significant difference of NKcell activities, in
the groups of respondents (p =0.000). In conclusion, there was a significant difference of the NKcell activities of the
people live in the aircraft noise area of Adi Sumarmo Airport, Boyolali, Surakarta, Indonesia...





In the industrial countries, noise is one of the
foremost problems of work health. According to World
Health Organization, nearly 14% of the whole workers
are exposed to noise of more than 90 dB at their
workplaces. Meanwhile, in America more than 20
million people are exposed to noise of more than 85
dB. The research conducted around Heathrow Airport
in London showed that the children who were
chronically exposed to high levels of aircraft noise had
raised annoyance, and they responded it as a stressor.
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As a result it had impacts on their cognitive ability as
well as on their health condition.l
Around the Intem~tional f.\irport of Adi Sumarmo,
Boyolali, Surakarta, Indonesia with the distance ofless
than 500 meters from the runway, the noise intensity of
the high point activity ranges from 74.42 dB to 95.67.
dB, which was measured with Weighted Equivalent
Continuous Perceived Noise Level (WECPNL). It was
reported that 58.1% of the inhabitants in the region
experienced neurological hearing loss, and 65%
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The two cells will be activated or undergo the stress
mode of Stage 1and then secrete ACTH. The pituitary
cells undergo the stress mode of Stage 1 or activation.
Then, ACTH is caught by cells, and the cells at the
cortex of the adrena1ic glands secrete glucocorticoid,
furthermore, the cells at the medulla of adrenalic
glands secrete epinephrine and (EPI)-norepinephrine
(NE). Both of the cells at the cortex and and medulla of
the adrenalic glands undergo the stress of mode Stage
lor activation stage. Because all of the sub-population
of leukocytes includ.it1gNK cells has receptor for the
cortisol (Reseptor of Gluocorticoid), the cortisol can
modulate the activity ofNK cells.8
The changing towards gene expression mediat-ed
by hormone glucocorticoid and catecholamine can
modulate the immune functions.8 In the normal
condition, the immunocompetent cells are in the
homeostatic condition. In the alarm stage, the stressor
will be responded with the increase of high cortisol
levels, and followed by the increase number of NK
cells (CD56+CD16+CD3) and the increase activity of
NK cells. If the stressor is increased, the adaptation
stage will occur as shown by the decreasing cortisol
level, but the decrease is still above the normal level.
Furthermore, if the intensity, frequency, and length of
exposure of the stressor are increased, the exhaustion
stage will be present or the immune functions decrease
as indicated by, one of them, the decrease of the
activity of NK cells. In the exhaustion stage, the
cortisol level is a little bit above the normal level, but
lasts for long period oftime.7,8
In Group 2, the respondents were exposed to
aircraft noise with the intensity level of 71.49 dB
measured with the scale of WECPNL for more than
one year, probably they have already underwent the
stress mode of exhaustion stage. It was indicated by
the significant difference of the activity of NK cells
between Group 2 and Group 3 (control groups). The
higher of intensity level to 92.29 dB (Group 1) would
be lower activity of NK cells as shown by the
difference of the activity of NK cells in Group 1
compared to Group 2 or Group 3.
CONCLUSION
Based on the analysis of the data, a conclusion is
drawn that the aircraft noise at the intensity level of
71.49 dB measured with WECPNL with the length of
exposure of more than one year can cause a stress at
the exhaustion stage towards the inhabitants around
Adi Sumarmo International Airport, Boyolali,
Surakarta, Indonesia as shown by the low ofNK cells
activities. The higher intensity level to 92.29 dB will
be lower the activity ofNK cells.
Based on the results of the research, preventive
measures are needed to deal with the aircraft noise so
that it will not be producing more bad impacts towards
the inhabitants around Adi Sumarmo International
Airport, Boyolali, Surakarta, Indonesia. One of the
efforts that should be considered is to relocate the
inhabitants to safer settlements.
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